Section of Comparative Medicine
The terms psittacosis and ornithosis require definition, as they are used differently by various authorities. The author considers that psittacosis is the name given to a disease caused by Chlamydia psittaci in man or psittacine birds. Disease caused by the same agent in other birds is referred to as omithosis. The difference is therefore in the host, not the agent, though ornithosis strains appear to be less virulent for man than those from psittacine birds. Psittacosis is an important zoonosis, and most diagnosis in birds is carried out at the Central Veterinary Laboratory and at veterinary investigation centres throughout the country.
Veterinary diagnosis presents different problems from human diagnosis. In general the material submitted is a whole bird carcass and few blood samples are examined. Serology is therefore less important but both direct and indirect complement fixation tests are carried out when required. Paired sera are seldom available.
Routine diagnosis is carried out by postmortem, impression smear and (when needed) culture. Carcasses must be handled with care, well soaked in Lysol, and opened in a safety cabinet, because of the risk of human infection. Suspicious lesions include thickened, cloudy air sacs, enlargement of spleen and liver, with small hemorrhages and necrotic foci, and a fibropurulent exudate on serosal surfaces.
An impression smear is made by lightly touching a microscope slide on to the surface of spleen or liver. The smears are heat fixed and stained with a modified Ziehl-Neelsen stain. Smears are carefully examined for typical intracytoplasmic inclusions, which appear purple/red against a green counterstain. As the inclusions are small and often scanty, careful examination and the best possible optical system is required. Good results have been obtained with darkground optics, when the inclusions appear green, and the cells are outlined in red.
Artifacts may be present in cells, and sometimes it is necessary to follow with culture of the agent. At present this is done by inoculation of weaned mice. Six mice are injected by both intracranial and intraperitoneal routes (under ether antsthesia). Impression smears from their brains are examined one week later. Current work is directed towards replacing the use of mice by tissue culture on irradiated mouse L-cells.
The past few years have seen a considerable increase in the number of cases submitted for psittacosis diagnosis, and the number confirmed positive. Those seen probably represent only a small proportion of the total, but the recent increase is thought to indicate a true increase in the incidence of psittacosis in this country. Ornithosis (in domestic poultry) has not been reported here for many years.
Dr I F Keymer (Zoological Society ofLondon, Regent's Park, London NWI)
Ornithosis in Free-living and Captive Birds To appreciate the wide host range and epidemiology of ornithosis, the breeding biology and relationships of different bird species must be studied. Birds are classified into 27 Orders. Many species, representing at least 17 Orders, are known to be susceptible:
(1) Psittaciformes: All psittacines are probably susceptible, including numerous species of parrots, parakeets, cockatoos, &c., and the budgerigar (Melopsittacus undulatus). Strains in Amazon parrots (Amazona spp.) are particularly virulent to man (Feymer 1972) .
(2) Passeriformes -'perching birds': Highly susceptible, including canary (Serinus canaria). Many species are sold in pet shops, where they can become infected by psittacines. Nearly all isolations are from captive birds.
(3) Columbiformes: Woodpigeons (Columba palumbus) may be infected (Haig & McDiarmid 1963) . Ornithosis is common in domestic and feral pigeons (C. livia). Pigeon strains are less virulent to man than psittacine strains. (4) Charadriiformes: These are mainly aquatic birds, e.g. gulls and waders, which can spread the disease to domestic waterfowl. Gull strains are less virulent to man than psittacine and pigeon strains.
(5) Anseriformeswaterfowl: Disease spreads to domestic waterfowl. Duck pluckers are vulnerable to infection (Kozusnik 1960). (6) Galliformesgallinaceous birds, e.g. domestic poultry and game birds: Strains in domestic fowl have a low virulence. Man is mainly infected by turkeys (Meleagris gallopavo), but infection can also occur in rearers of pheasants (Phasianus colchicus). (7) Procellariiformesseabirds, e.g. petrels and shearwaters: Fulmars (Fulmarus glacialis) were responsible for ornithosis in women in The Faeroes who prepared young birds for food (Rasmussen 1938) . (9) Ciconiiformeslarge, wading birds: A highly virulent strain was isolated by Rubin et al. (1951) from egrets (Egretta thula). (9) Falconiformesbirds of prey. (10) Pelecaniformeslarge, marine birds, e.g. cormorants (Phalacrocorax spp.). (11) Gruiformesground-loving birds and a few aquatic species, e.g. bustards (Otis spp.) and coot (Fulica atra). (12) Coraciiformesmostly colourful, moderately sized birds, e.g. hoopoe (Upupa epops) and roller (Coracias garrulus). Psittacines and pigeons are commonly infected and most likely to infect man. In free-living birds ornithosis is usually latent and most widely distributed in aquatic species -(Charadriiformes, Anseriformes, Procellariiformes, Ciconiiformes). In Galliformes it is mainly confined to domestic birds. In the other Orders infection has been demonstrated in very few species. The low prevalence in these, and apparent absence in the remaining ten Orders may be due to lack of investigation. Pathogenicity Different strains of Chlamydia vary in virulence. Usually, birds are fairly resistant, but resistance can be lowered by stress such as overcrowding, malnutrition, temperature fluctuations and humidity, concurrent infections, moulting, and, in captivity, over-breeding. Young are most susceptible.
Transmission
Transmission is via nasal aerosols, exudates and feecal contamination. Nesting habits of many species are conducive to infection, e.g. most gulls are gregarious and nest close by together on the ground; cormorants and fulmars nest colonially on cliff ledges; egrets and herons are colonial, arboreal nesters. All contaminate each other's nests with droppings. Many species of Psittaciformes, Columbiformes, Coraciiformes, Piciformes and Strigiformes nest in confined cavities or holes. Young birds probably become infected when fed by parents. Many species feed young by regurgitation of crop contents. When birds are confined in poorly ventilated quarters, transmission occurs through inhalation of aerosols from dried excreta and nasal discharges.
Clinical Signs
Following stress, latent infections may become acute. Clinical signs are not diagnostic and include nasal discharge, anorexia, inactivity, ruffled plumage, dyspnoea and diarrhoea. Serous ocular discharge is common in pigeons.
Control
The disease is not notifiable, but the Psittacosis or Ornithosis Order 1953 enables an official veterinary inspector to detain and isolate birds in order to prevent spread of disease and to disinfect premises.
Legislation to control importation of psittacines is essential to minimize risk of virulent psittacine strains in recently imported birds from infecting man, on humane grounds to reduce overcrowding and poor hygiene in transit and for conservation purposes.
Legislation could take various forms but the best method would probably be to license premises of a limited number of reputable zoological gardens and dealers. They would be allowed to import limited numbers of birds at a time and required to quarantine them for not less than three months. Birds would be inspected periodically by officially appointed veterinary officers. Sick, and if necessary, in-contact birds would be destroyed and carcasses necropsied. These procedures should control psittacosis, and also Newcastle disease, virulent strains of which occur in imported parrots. Subgroup A Chlamydia inclusions are demarcated by a membrane and they produce glycogen. They include TRIC agents responsible for trachoma and paratrachoma (Jones 1964 (Jones , 1972 (Jones , 1973 LGV SEROTYPES Sub Grp B Fig 4 Geometric mean titres oftype-specific antibody to chlamydialserotypes in serafrom 17 men with isolationpositive chlamydial urethritispresenting as 'nonspecific' urethritis without eye disease transmission, and types D, E, F, G, H and I from ocular or genital paratrachoma of sexual transmission. (2) LGV micro-IF types I, II and III: more invasive than TRIC agents.
Two serological tests for chiamydial infections measure group-specific antibody to antigen shared by all Chlamydia; namely the rather insensitive complement fixation (CF) test and the radioisotope precipitation (RIP) test (Gerloff
